w5 BIY ¥ ¥ ¥ W Vol. 15, No. 11
1995 4 11 A ACTA OPTICA SINICA November , 1995

B AR ALEE =4 B ) e F R BOR

BRE W45 ERE Y R B B
(4K EHRE, L3 100084) -

w E MARRASSdmEmaREEl. RA CERFERLE, BT -HHNNRE. B
WIE S ME MR AEAR, FRTEFHN EN2EN ARG, FU-TRUHRER
BENGIREAT TR, PR —FRRCEEAR, AURRAKNLEEE.

@iy BEMHECE, CHERKLE, BFRN.

1 5 7

SEYMEHREWE, FLLE> EYIBNEXSFZIEBRFERNEN. 7
ZEXWHIT T IEZHET, RS SR E, mERED, BOERMET. HERY
A AR A Aok B Bk, AEbRERT A RERENEZH
BE. SR, BARE AEEEMAE G A T iR, H2RA - ERE RIS 4
SR AT, R BT — S S T LR B, TR A U AT R RO LA
{0 {3 R0 66 3 48/, AU RIS I E 2R, T HARAEREREHEE, 5HME
F R, YRR R ERE S ENHERERSARNRWEEARARR, THTH
HRRESKRAME, FEFRT —HETFHILREN “HFEITEAR, FHFRHDFLE
ik, TR OSSR, TIRRIRR AR, RUME T AEHEKR.

> SRR I

2.1 HHFI2E o, T
BRSNS RE e REE

BREIGENNERE, EER AT, B EH

BB SLETTE RS B . B CCD HERHLIEATE 5 6 A+ 3L

A, %ﬂAﬂWﬁkﬁﬁ%%k&%ﬁﬁ?@ﬁﬁﬂﬁ*,ﬁ@ﬁmmem

A5 Y R G AR T e, € NI IRE A COD B3

Bk B G 4 ey ¢ T8 2 MEOBERS , | HFDELBIB%E

object

FIBERS . IR BTN, BHENDERREREARELANWT . oo | optical geometry of

phase profilometry

WHEHEE.19944 9 H 16 H; W@J@Eﬁﬁﬁﬁﬂ:lsgﬁﬁll A28 H



11 8 RS, R AE (7 3 = 2 1 T A9 S R B R 1577

Ipoz, y)
Zd — p $(z, ) D

R ¢z, p) HYEREH BN 5 5% FEMHLEE, » WREINSHTH LOBLT
BE,

2.2 WA ZHMIgSH
LR oz )0 % [ [T loG )] daiy < oo B, HHHEMEH BRAE,
Hu[RmRA .

h(z, y) =

=

Glu, v) = J.o_omg(:r ) exp [— j2auz + vy) Jdzdy

J oo

==

oGy =[ " [7 Gty v exp Lizmtu + )] duts )

J —ee

Ht, uy v 3 HIRARW « Fly w2 EARE,
MFEEHFHIER ¢(n, », AR FREBHAY, AIRRN:

M—1 N—1

Gk, 1) = Z Z g(m, R)WPW§

g, 1) =i S S GGk, DWW (3)
AXFr T m, 2 FHIAEBREFBRMESHAE « My FEWHESEEL,
W, =exp (— j2a/M), W, = exp (— j2x/N) 1)
FEAAGLE AT, R A BUSR oA Bl T &% 8k .
g(zy y) = alz, y) + b(z, y) cos [2n(f.z + f,y) + o(zx, )] (5

AF aCz, ) HEFIEHRIT, 0, ») HRMEERFHERY £ £ HBIRRE 2. 9 WS
HFE, ¢z, p) REAHMHLGEE. B - #REEENTHIEETE.

G(fey fy) = A(fes f) + C(fey £,) + C"(fes 1)) (6)
RF, AL £) Bealhe, £ HIRE, C(f, f) B C., f,) HRXEEY. REBFHT 45

AT, ATREIE 2 IR ISR, NETREL=Z80%, SYHMmH TERHERS
B, BHF 6, ) FIRIEE, MEMHERERBAZHEBAT, £ f UARRALERR.
MAFTTIL, S R 1A f R IRAR  E AR A B B AR A SRR R YRR A
RAR, FERIXEAEFS’. EREENERNEEELUFTHRARE, HTERE
HETREMAT mamE. R HAEE LB RS, P75 5L 08 A 4k, fiER
XEX BT HYEILEME ERE ABERS . BB E, MEEHTHAL, SRmE 3

/ %:ﬁﬁoouoo / \raooooo

600000 600000]

Jfy)

- -
‘ 4000002

]
-
A

L b [200000°

: 4000000 | 1 24000000 ""wooon::

-
A

" Jo00000©

G (%=
G (fa.fy)

2000007 200000 © .

0 o o :‘ 0 0 I

Fig. 2 2-D frequency spectra of deformed grating image ' Fig. 3 2-D frequency spectra after exchange
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Fig. 5 Flow chart of 2-D phase profilometry
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Fig. 6 Deformed grating pattern on the object surface Fig. 7 Automatically traced object boundary
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Abstract A rapid and high accurate new no-contact optical technique, which can be used

to measure 3-D surface, is set up by 2-D digital image processing of the grating projected

on 3-D surface. The appliable software has been developed on a microcomputer. An

automoble boby is analysed by this software. Meanwhile, a boundary technique is

presented in order to improve the accuracy of the measuring technique.

Key words phase profilometry of a projected grating image, 2-D spectral analysis,
boundary detection.





